196                     THE ELECTRIC FURNACE
The only furnace illustrated in these pages in which, the escaping gases are used to preheat the charge is the Turnbull furnace, Fig. 82. The main part of this furnace corresponds to zone A of the ideal furnace and the preheating tube to zone C. There is thus nothing corresponding to zone B, in which the gases from the lower part of the furnace can exercise their reducing action on the preheated ore. It remains to be seen whether this zone will be required in practice.
After devising -the ideal furnace of Fig. 85, in which the greatest advantage is taken of the fuel and of the electrial power, the author found that it had already been invented and patented by Paul Heroult,1 who introduces the air by tuyeres at bb, and supplies the fuel by a vertical tube down the center of the furnace to the level aa.
Collecting the results that have been obtained in the electrical production of pig-iron from the ore, it may be stated that the process is technically successful, and gives better results than the blast-furnace in regard to the use of sulphurous ores, titanif-erous and similar refractory ores, and ores in a state of ponder such as iron sand, or ores which have been concentrated by magnetic or similar processes. The process also allows of the use of inferior and, therefore, cheaper fuel. The power required is about 1/4 horse-power-year, per ton of pig-iron, depending on the richness of the ore. The fuel used for reducing and carburizing the iron is 600 or 800 Ib. of coke or charcoal, which need not be of good quality.
Comparing the cost of smelting by the two processes, apart from considerations of the scale of working, which will at first greatly hamper any electric-smelting project, the main items of cost to compare are the fuel and the electric power. Thus in the electric furnace the ton of pig-iron would require, at present, 1/4 horsepower-year, and 600 or 800 Ib. of coke or charcoal, while the blastfurnace would require some 1,900 or 2,000 Ib. of coke for pure and easily reducible ores, and as much as 2,500 Ib. or 3,000 Ib. when poor ores and coke are used. Balancing the cost of 1/4 horse-power-year against the cost of the coke that is saved, will give a general idea of the prices of coke and power which would permit of electric smelting, Of the other expenses of the two methods, the electric furnace, receiving high-voltage current at a certain price, would require transformers and heavy cables from these to the furnace. The carbon electrodes must also be supplied. The blast-furnace, on the other hand,
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